The immunophilin FKBP52 specifically binds to tubulin and prevents microtubule formation.
The FK506 binding protein FKBP52 belongs to the large family of immunophilins and is known as a steroid receptor-associated protein. Previous data suggest that FKBP52 is associated with the motor protein dynein and with the cytoskeleton during mitosis. Here we demonstrate a specific and direct interaction between FKBP52 and tubulin. The region of FKBP52 located between aa 267 and 400, which includes the tetratricopeptide repeat domain, is required for tubulin binding. We provide evidence that FKBP52 prevents tubulin polymerization and that an 84 residue sequence located in the C-terminal part of the molecule (aa 375-458) is necessary and sufficient for its microtubule depolymerization activity. In colocalization experiments in PC12 cells, FKBP52 is associated with tubulin in motile cellular compartments. Furthermore, we suggest that, by using siRNA, a decrease of FKBP52 expression in PC12 cells may lead to differentiated cell phenotype characterized by neurite extensions. Collectively, our data define an unexpected property of FKBP52 as a novel regulator of microtubule dynamics. The possible role of microtubule formation and tubulin binding of other immunophilins such as FKBP12 and FKBP51 is discussed.